Effects of thyrotropin-releasing hormone on phosphoinositides and cytoplasmic free calcium in thyrotropic pituitary cells.
We have previously demonstrated differences in several cellular responses to TRH in mouse thyrotropic pituitary (TtT) cells and in rat mammotropic pituitary (GH3) cells. In this report, we further explore the mechanism of TRH action in TtT cells by measuring its effects on phosphoinositides and on cytoplasmic free Ca2+ concentration [( Ca2+]i). We demonstrate that TRH stimulates rapid hydrolysis of phosphatidylinositol 4,5-bisphosphate [PtdIns(4,5)P2] by a phospholipase C and elevates [Ca2+]i. Furthermore, we present evidence that hydrolysis of PtdIns(4,5)P2 is not secondary to the elevation of [Ca2+]i. TRH caused a rapid decrease in the level of PtdIns(4,5)P2 to 57% of control and stimulated an increase in inositoltriphosphate, the unique product of phospholipase C-mediated hydrolysis of PtdIns(4,5)P2, to a peak of 280% of control. In control cells, resting [Ca2+]i was 106 +/- (SE) 27 nM, and TRH stimulated a rapid elevation to 700 +/- 210 nM. In experiments performed to determine whether PtdIns(4,5)P2 hydrolysis induced by TRH may have been caused by the elevation of [Ca2+]i, the following results were obtained: the effect of TRH to decrease the level of PtdIns(4,5)P2 was not reproduced by the calcium ionophore A23187 or by membrane depolarization with 50 mM K+; the calcium antagonist TMB-8 did not inhibit the TRH-induced decrease in PtdIns(4,5)P2; and, most importantly, inhibition by EGTA of the elevation of [Ca2+]i did not inhibit the TRH-induced decrease in PtdIns(4,5)P2. We suggest that phospholipase C-mediated hydrolysis of PtdIns(4,5)P2 to yield inositoltriphosphate may be the initial event in TRH action in TtT cells, as in GH3 cells, that leads to elevation of [Ca2+]i and to TSH secretion.